TITLE OF THE INVENTION 



IMAGE SENSOR UNIT AND IMAGE READER USING THE SAME 

5 BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an image sensor unit 
and an image reader capable of reading image information, 

Ip such as an image scanner, a facsimile, or a copying machine. 

'! Description of the Related Art 

Hitherto, various types of devices capable of reading 
an image, such as an image scanner, a facsimile, and a 
copying machine, have been proposed. There is, for example, 

15 one type havina a relatively simple structure. In the 

structure, an image sensor unit, which can detect an image 
occupying up to the entire width of an original, is disposed 
parallel to an original -holding glass member. The image 
sensor unit is moved by an amount equal to the length of the 

20 original in order to scan the entire surface of the original. 

Various types of image sensor units have also been, hitherto, 
proposed. In one main type of image sensor unit, the 
original is illuminated by an illuminating member with a 
size equal to the width of the original. The light, 

25 reflected from the original, is guided to an image-focusing 



lens by a mirror in order to focus an image, which is 
reduced in size, on a line sensor, such as a charge -coupled 
device (CCD). In another main type of image sensor unit, 
the original is similarly illuminated by a light-emitting 
5 diode (LED) or the like. The light, reflected from the 

original is focused, with a magnification of Ix, on a light - 
receiving surface of the line sensor with a length equal to 
the width of the original, by a selfoc lens. 

A description will now be given of a conventional image 

Id reader and an image sensor unit thereof, with reference to 

Figs. 16 to 19. Fig. 16 is a front view of the conventional 
image reader. Fig. 17 illustrates the conventional image 
reader, as viewed from above the conventional image reader. 
- Fig. 18 is an enlarged front view of the main portion of the 

15 conventional image reader. Fig. 19 illustrates the image 
sensor unit of the conventional image reader. 

In the image reader, an original-holding glass member 
101, for placing thereon an original, is disposed at the top 
portion of the body of the image reader. A line sensor unit 

20 102, serving as an image sensor unit for reading the image 

on the original, is disposed below the original-holding 
glass member 101. The line sensor unit 102 comprises 
component parts that are integrally formed together into a 
unit. They are a light -emitting diode (LED) for 

25 illuminating an original; a selfoc lens array for focusing 
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an image light reflected from the original illuminated by 
the light -emitting diode; and an optical sensor element for 
converting the image focused by the selfoc lens array into 
electrical signals. The line sensor unit 102 is secured to 
5 a sensor-holding frame 103 with screws, after positioning 

the line sensor unit 102 and the sensor-holding frame 103 by 
fitting pins 102a and 102b, at the bottom surface of a 
housing of the line sensor unit 102, into respective holes 
in the sensor-holding frame 103. The sensor-holding frame 

10 103 is rotatably held by a moving holding frame 104, after 

-f fitting holes 104a and 104b, disposed at both ends of the 

moving holding frame 104, onto rotational shaft portions 
103a and 103b, disposed at both ends of the sensor-holding 
frame 103 in a longitudinal direction thereof. The 

iS positioning of the sensor-holding frame 103 and the moving 

holding frame 104, in the longitudinal direction of the line 
sensor unit 102, is achieved by fitting a protrusion 103c of 
the sensor-holding frame 103 to a groove 104c in the moving 
holding frame 104. The moving holding frame 104 is guided 

20 by a guide bar 106 affixed to a body base 105. Coil springs 

107a and 107b are provided at the sensor-holding frame 104, 
and bias the sensor-holding frame 103 towards the original- 
holding glass member 101. Two sliding protrusions 120a and 
120b are affixed to the sensor-holding frame 103. The 

25 distance between the line sensor unit 102 and the original- 
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holding glass member 101 is maintained by the sliding 
protrusions 120a and 120b that are in contact with the 
original -holding glass member 101. Such a structure, in 
which sliding protrusions are in contact with an original - 

5 holding glass member, is particularly suitable for use in 
small image sensor units with a small depth of field, and 
allows the distance between the original-holding glass 
member and the protrusions to be maintained with a^ 

^ relatively high precision. The driving of the moving 

10 holding frame 104 is achieved by causing a motor 109, an 
idler gear 121, and an idler gear 122 to drive a belt 112 
and a pair of pulleys 110 and 111, and by linking one 

portion of the belt 112 to the moving holding frame 104. 

IK 

The belt 112 and the pair of pulleys 110 and IT^ are provided 
15 at the body of the image reader in the direction of movement 

of the moving holding frame 104. The motor 109 is affixed 
to the body of the image reader. 

The above -described conventional image sensor unit is a 
substantially rectangular parallelepipedic unit. In order 
20 to form the above -described high-precision supporting 

structure for the image sensor unit 102, the image sensor 
unit 102 is temporarily secured to the sensor-holding frame 
103; a rotary mechanism is provided between the sensor 
holding frame 103 and the moving holding frame 104; a 
25 sliding protrusion is fozmed on the sensor holding frame 



103; and a member, for positioning the image sensor unit 102 
in the longitudinal direction thereof, is provided between 
the sensor-holding frame 103 and the moving holding frame 
104. Therefore, when such a conventional image sensor unit 
5 is used in an image reader, a large space must be provided 

around the image sensor unit, thereby increasing the size of 
the image reader. In addition, a sensor-holding member is 
required, thereby increasing costs. Further, since part 
tolerances accumulate during incorporation of the image 
ID sensor unit into the image reader, the precision of the 

image reader is reduced accordingly. 

SUMMARY OF THE INVENTION 
In view of the above -described problems, it is an 
15 object of the present invention to provide a small image 

reader . 

It is another object of the present invention to 
provide an image reader capable of performing reading 
operations with high precision. 

20 It is still another object of the present invention to 

provide an image sensor unit comprising a light source for 
illuminating an original; a reading element for reading an 
image on the original; and a housing for supporting the 
light source and the reading element, the housing having a 

25 shaft or a bearing for allowing rotation of the housing, the 



shaft or the bearing being disposed so as to be parallel to 
the reading element. 

It is still another object of the present invention to 
provide an image reader comprising an original-holding 
5 plate; an image sensor unit including a light source for 

illuminating an original, a reading element for reading an 
image on the original, and a housing with either a shaft or 
a bearing for allowing rotation of the image sensor unit; 
^ and a holding member for holding the image sensor unit, the 
10 holding member having either a bearing or a shaft for 
f engaging the shaft or the bearing of the image sensor unit. 

Further objects, features and advantages of the present 
invention will become apparent from the following 
description of the preferred embodiments with reference to 
15 the attached drawings. 

BRIEF PIES C RIPTION OF THE PRAWINGS 

Fig. 1 is a front view of a first embodiment of the 
20 image reader in accordance with the present invention. 

Fig. 2 illustrates the first embodiment of the image 
reader in accordance with the present invention, as viewed 
from the top side. 

Fig. 3 is a right side view of the first embodiment of 
25 the image reader in accordance with the present invention. 



Fig. 4 is a perspective view of the image sensor unit 
and the unit-holding member, in the first embodiment of the 
present invention . 

Fig. 5 is a sectional view of the main portion of the 
5 first embodiment of the image reader in accordance with the 
present invention . 

Figs. 6A, 6B, and 6C illustrate the steps of assembling 
the image sensor unit and the unit -holding member, in the 
first embodiment of the present invention. 
10 Figs. 7A and 7B illustrate the steps of assembling the 

image sensor unit and the unit -holding member, in the first 
I embodiment of the present invention. 

: Fig. 8 illustrates the image sensor unit and the unit- 

holding member, in a second embodiment of the present 
15 invention. 

~ Fig. 9 illustrates the line sensor unit, in a third 

embodiment of the present invention. 

Fig. 10 illustrates the line sensor unit, in a fourth 
embodiment of the present invention. 
20 Fig. 11 illustrates the main portion of a fifth 

embodiment of the image reader in accordance with the 
present invention. 

Fig. 12 illustrates the image sensor unit and the unit- 
holding member, in a sixth embodiment of the present 
25 invention. 



Fig. 13 is a front sectional view of a seventh 
embodiment of the image reader in accordance with the 
present invention. 

Fig. 14 is a perspective view of the main portion of 
5 the seventh embodiment of the image reader in accordance 
with the present invention. 

Fig. 15 illustrates the line sensor unit, in the 
seventh embodiment of the present invention, as viewed from 
- the top side. 
10 Fig. 16 is a front view of a conventional image reader. 

-~ Fig. 17 illustrates the conventional image reader, as 

viewed from the top side. 

Fig. 18 is an enlarged front view of the main portion 
of the conventional image reader. 
15 Fig. 19 illustrates the image sensor unit of the 

conventional reader. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

20 A description will now be given of the first embodiment 

of the present invention, with specific reference to Figs. 1 
to 7. Fig. 1 is a front view of the image reader. Fig. 2 
illustrates the image reader, as viewed from above the image 
reader. Fig. 3 is a right side view of the image reader. 

25 Fig. 4 is a perspective view of the image sensor unit and 
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the unit -holding member. Fig. 5 is a sectional view of the 
main portion of the image reader. Figs. 6A to 6C and Figs. 
7A and 7B illustrate the steps of assembling the image 
sensor unit and the unit holding member. In the first 
5 embodiment, a computer or the like captures an image on an 

original through an image scanner. 

An original-holding glass member 1, for placing thereon 
an original, is provided above the body of an image scanner. 
A line sensor unit 2, being an image sensor unit for reading 

10 an image of an original, is disposed below the original- 

- holding glass member 1 . The line sensor unit 2 includes 
: component parts which are integrally formed into a unit. 
_Z They are a light source, such as a light -emitting diode 

(LED), for illuminating an original; a selfoc lens array 50 

15 for focusing an image light reflected from the original 
illuminated by the light -emitting diode; and an optical 
sensor element for converting the image, focused by the 
selfoc lens array, into electrical signals. The light - 
emitting diode, the selfoc lens array, and the optical 

20 sensor element contact and are secured, with an adhesive or 

the like, to a positioning portion provided at the housing 
of the line sensor unit 2. The housing of the line sensor 
unit 2 is formed by molding a resinous material such as 
plastic- The reading width of the line sensor unit 2 is 

25 equal to the width of the original. The line sensor unit 2 
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captures one line of image information. The housing of the 
line sensor unit 2 has two shafts 2a and 2b for allowing 
rotation of the line sensor unit 2, with the center line of 
the shafts 2a and 2b lying in a direction which is 
5 substantially parallel to the reading line direction 

(indicated in Fig. 4). The shaft 2a has a fitting portion 
2al and an insertion portion 2a2, while the shaft 2b has a 
fitting portion 2bl and an insertion portion 2b2 . The 
fitting portions 2al and 2bl have large diameters, while the 

10 insertion portions 2a2 and 2b2 have small diameters. The 

shafts 2a and 2b are provided so as to fit into recessed 
portions in the outer periphery of the line sensor unit 2 , 
being rectangular p t iJ. allele] l L p edi c in form. Round holes 2c 
and 2d are provided at both ends of the line sensor unit 2, 

15 as shown in the cross sectional view of Fig. 5. Spacers 51a 

and 51b, made of a resinous material with good slidability, 
are inserted into the round holes 2c and 2d, respectively. 
These spacers 51a and 51b contact the original-holding glass 
member 1. The line sensor unit 2 is rotatably held by a 

20 unit -holding member 4, by fitting holes (bearings for 

allowing rotation) , disposed at both ends of the unit- 
holding member 4, onto fitting portions 2al and 2bl, 
disposed at the line sensor unit 2. The edges of the holes 
4a and 4b are partly cut off. A groove 2e, whose widthwise 

25 direction lies in the reading line direction, is formed in 



the line sensor unit 2. A protrusion 4c, whose wldthwlse 
direction also lies In the reading line direction, of the 
unit -holding member 4 is fitted Into the groove 2e of the 
line sensor unit 2 In order to position the line sensor unit 
5 2 and the unit -holding member 4. 

A description will now be given of how to assemble the 
line sensor unit 2 and the unit -holding unit 4, in the first 
embodiment, with specific reference to Figs. 6 and 7. First, 
as shown in Fig. 6A, the holes 4a and 4b of the unit -holding 

3 6 member 4 are Inserted onto the corresponding Insertion 

portions 2a2 and 2b2 of the line sensor unit 2, from the 
partly cut out edges of the holes 4a and 4b, as shown in Fig. 
7A. At this point, the protrusion 4c of the unit -holding 
\ member 4 does not engage the groove 2e in the line sensor 

3 5 unit 2 , as indicated by the alternate long and two short 

dash line in Fig. 7B. In addition, they are not aligned in 
the longitudinal direction of the line sensor unit 2 , as 
shown in Fig. 6A. 

Then, as shown in Fig. 6B, the unit -holding member 4 is 

20 moved in the direction of the arrow. This causes the holes 

4a and 4b in the unit -holding member 4 to be rotatably 
fitted onto the larger diameter fitting portions 2al and 2a2 
of the line sensor unit 2, respectively. This causes the 
protrusion 4c of the unit -holding member 4 to be aligned 

25 with the groove 2e of the line sensor unit 2, in the 
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longitudinal direction of the line sensor unit 2 , as shown 
in Fig. 6B. In this condition, when the unit -holding member 
4 is rotated in the direction of the arrow of Fig. 7B, the 
unit -holding member 4 arrives at the position indicated by 
the solid line of Fig. IB, whereby the protrusion 4c of the 
unit -holding member 4 engages the groove 2e of the line 
sensor unit 2 in order to define the positions of the line 
sensor unit 2 and the unit-holding member 4 in the reading 
line direction. Accordingly, unlike in conventional image 
readers, the line sensor unit 2 can be directly mounted to 
the unit -holding member 4, without using other component 
parts. Sliding portions 4d and 4e, which are made of a 
resinous material with good slidability and which have a V- 
shaped inclined surface, are integrally formed on the unit- 
holding member 4. When the unit-holding member 4 is guided 
along a round guide bar 6, the V-shaped inclined surfaces of 
the two sliding portions 4d and 4e of the unit -holding 
member 4 are in contact with the round guide bar 6 . In 
order to drive the image reading portion, being guided in 
such a manner, for performing scanning operations, drive 
pulleys 53 and 54 are provided on a body base 5, and a drive 
belt 55 is stretched therebetween. A portion of the drive 
belt 55 is affixed to a belt-gripping portion 4f at the 
bottom surface of the unit-holding member 4. A drive motor 
56 is provided at the body base 5, with the driving power of 
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the drive motor 56 being transmitted to the drive pulley 54 
through the idler gears 57 and 58- 

A description will now be given of the operation of the 
image scanner in the present embodiment. 

An original whose image is to be read is set on the 
original-holding glass member 1, with the surface from which 
an image is to be read being faced down on the original - 
holding glass member 1. When the power supply of the image 
scanner is in an on state, the line sensor unit 2 is driven 
at the image reading starting position Xs and stays there. 
When an image scanning start signal is input to the image 
scanner from, for example, a computer (not shown), the line 
sensor unit 2 starts to take in image information of the 
original. At the same time, the drive motor is driven to 
run the belt 55_ in the direction of the guide bar 6, causing 
the line sensor unit 2 and the unit-holding member 4 affixed 
to the belt 55 to be integrally driven. During the running 
of the belt 55, the line sensor unit 2 is biased towards the 
original -holding glass member 1 by coil springs 7a and 7b, 
so that the spacers 51a and 51b, affixed to the line sensor 
unit 2, are in contact with the original -holding glass 
member 1 , whereby the distance between the line sensor unit 
2 and the original -holding glass member 1 is maintained. 
With the distance between the line sensor unit 2 and the 
original -holding glass member 1 maintained, scanning of the 
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surface of the original Is performed. This allows the line 
sensor unit 2 to read the Image on the surface of the 
original, with the image kept in focus and the image quality 
kept at a high level. On the other hand, the unit-holding 
5 member 4 is biased towards the guide bar - 6 by the reaction 
force of the coil springs 7a and 7b. This biasing force 
\ ensures positioning of the V-shaped inclined surfaces of the 
unit -holding member 4 on the guide bar 6, so that the unit- 
holding member 4 is guided on the guide bar 6 without 

1© rattling. 

While capturing image information, the line sensor unit 
is driven to the image capturing terminal position Xe, and 
the computer captures the entire image on the original. 
After the image has been read, the driving motor 56 rotates 

15 in the reverse direction to move the line sensor unit back 

to the image reading starting position Xs . Accordingly, in 
the present embodiment, the line sensor unit 2 can be 
t directly supported by the unit -holding member 4 without 
using a sensor holding frame employed in conventional image 

20 readers. Therefore, a smaller, cheaper, and high-precision 
image reader can be designed. 

A description will now be given of a second embodiment 
of the image reader in accordance with the present invention. 
The structure and operation of the image reader of the 

25 second embodiment is essentially the same as those of the 
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image reader of the first embodiment , except that a line 
sensor unit 202 is used instead of the line sensor unit 2 
and a unit -holding member 204 is used instead of the unit- 
holding member 4. Therefore, only the line sensor unit 202 
5 and the unit -holding member 204 are described below. Fig. 8 

illustrates the line sensor unit 202 and the unit -holding 
204, in the second embodiment of the present invention. The 
structure of the line sensor unit 202 in the second 
ff embodiment is essentially the same as the structure of the 
S line sensor unit 2, except that the line sensor unit 202 has 
5 holes 202a and 202b instead of shafts 2a and 2b formed at 

iifl the housing of the line sensor unit 2. The holes 202a and 

Z 202b are formed substantially parallel to the reading line 

t direction. The structure of the unit-holding member 204 in 

1% the second embodiment is essentially the same as the 

structure of the unit -holding member 4, except that the 
unit -holding member 4 has two shafts 204a and 204b instead 
of two holes 4a and 4b. In the present embodiment, the line 
sensor unit 202 and the unit-holding member 204 are made 
20 rotatable with respect to each other by fitting the shafts 

204a and 204b of the unit-holding member 204 into the holes 
|/ ' 202a and 202b in the line sensor unit 202. The line sensor 
,\- ' ^ unit 202 and the unit-holding member 204 are assembled in 

exactly the same way by following the procedures illustrated 
25 in Figs. 6A to 6C and Figs. 7A and 7B. 
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Fig. 9 illustrates a third embodiment of the present 
invention, and Fig. 10 illustrates a fourth embodiment of 
the present invention. 

The third embodiment differs from the above- described 
5 first and second embodiments in that the .line sensor unit 

205 with shafts 205a and 205b is used. The shafts 205a and 
205b are provided in a cantilever arrangement on both ends 
of the housing of the line sensor unit 205. The use of such 
a structure contributes to a reduction in cost, particularly 
10 when the housing of the line sensor unit 205 is formed by 

= molding a resinous material such as plastic. The fourth 

-~ embodiment shown in Fig. 10 differs from the above -described 

Z first to third embodiments in that a line sensor unit 206 

with shafts 206a and 206b formed in a cantilever arrangement 
15 is used. 

Fig. 11 illustrates the main portion of a fifth 
embodiment of the image reader in accordance with the 
present invention. The portion shown in Fig. 11 corresponds 
to the portion of the image reader of the first embodiment 
20 of the present invention. In the first embodiment, the line 

sensor unit 2 is made to contact the original-holding glass 
member 1 by inserting the spacers 51a and 51b into their 
corresponding round holes 2c and 2d in the housing of the 
line sensor unit 2. However, in the fifth embodiment, the 
25 line sensor unit 2 is made to contact the original -holding 



glass member 1 by Integrally forming two protrusions 2'c and 
2'd, such that they protrude from locations of the housing 
corresponding to the locations of the housing where the 
spacers 51a and 51b are provided. According to the fifth 
5 embodiment, fewer parts are required, which results in 
reduced costs . 

Fig. 12 illustrates the image sensor unit and the unit- 
holding member, in a sixth embodiment of the present 
invention. In the first embodiment, the groove 2e, whose 

id widthwise direction lies in the reading line direction of 

the line sensor unit 2 , is formed in the line sensor unit 2 . 
The groove 2e is fitted onto the protrusion 4c, whose 
widthwise direction also lies in the reading line direction 
of the line sensor unit 2, of the unit -holding member 4. 

15 However, in the sixth embodiment, a protrusion 2"e, whose 

widthwise direction also lies in the reading line direction 
of the line sensor unit 2, is formed on the line sensor unit 
2. The protrusion 2"e is fitted into a groove 4"c, whose 
widthwise direction also lies in the reading line direction 

20 of the line sensor unit 2, of the unit-holding member 4. 

The protrusion 2"e is formed so that it does not protrude 
from the surface of the unrecessed portion of the line 
sensor unit 2 . 

Accordingly, various embodiments are possible in the 

25 present invention. 
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A description will now be given of a seventh embodiment 
of the present invention. 

In the seventh embodiment, an image scanner, which is 
connected to a computer or the like, for reading an image on 
5 an original is also used. In the first to sixth embodiments, 
an image sensor unit scans an image on the original placed 
on the original-holding glass member in order to read the 
image on the surface of the original. However, in the 
seventh embodiment, the original is fed into an image sensor 

10 unit through a roller or the like in order to read the image 

on the original surface. Fig. 13 is a front sectional view 
of the image reader. Fig. 14 is a perspective view of the 
main portion of the image reader. Fig. 15 illustrates the 
image sensor unit, as viewed from above the image sensor 

1& unit. In the image scanner, a line sensor unit 208, being 
an image sensor unit, is incorporated in a body cover 207, 
and a roller 209 rotates to convey an original P, in the 
form of a sheet, onto the line sensor unit 208 in order to 
read the image on the original P. The line sensor unit 208 

20 comprises component parts that are integrally formed 

together into a unit. They are a light -emitting diode (LED) 
*' for illuminating an original; a selfoc lens array for 

forming an image using the light reflected from the original 
illuminated by the light -emitting diode; an image reading 

25 glass member 208a disposed at the top surface of the selfoc 
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lens array; and an optical sensor element for converting the 
image formed by the selfoc lens array into electrical 
signals. The light -emit ting diode, the selfoc lens array, 
and the optical sensor element are in contact with and 
secured, using an adhesive, to the positioning portion 
provided at the housing of the line sensor unit 2. The 
housing of the line sensor unit 2 is formed by molding a 
resinous material such as plastic. The reading width of the 
line sensor unit 208 is equal to the width of an original. 
The line sensor unit 208 captures a line of image 
information. The image reading glass member 208a is secured 
to a housing 208b substantially parallel to the housing 208b 
of the line sensor unit 2 , so as to be disposed at a 
location which allows the image of the original, pushed 
against the ton^ surface of the image reading glass member 
208a, to be formed on the optical sensor element. Two 
shafts 208c and 208d are formed at the housing of the line 
sensor unit 208, with the center line of the shafts 208c and 
208d lying in a direction substantially parallel to the 
reading line direction (shown in Figs.'^ 12 and 13). The 
shaft 208c has a large diameter fitting portion 208cl and a 
small diameter insertion portion 208c2, while the shaft 208d 
has a large diameter fitting portion 208dl and a small 
diameter insertion portion 208d2. The shafts 208c and 208d 
are provided within the recessed portions in the periphery 
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of the line sensor unit 208. The line sensor unit 208 is 
rotatably supported by a sensor supporting member 210, by 
rotatably fitting holes 210a and 210b, at both ends of the 

r sensor supporting member 210, onto the respective fitting 

5 portions 208cl and the 208dl of the line sensor unit 2. 

Part of the edges of the holes 210a and the 210b are cut out. 
A groove 208e, whose widthwise direction lies in the reading 
line direction, is formed in the line sensor unit 208. The 
groove 208e is fitted to a protrusion 210c, whose widthwise 

10 direction also lies in the reading line direction, of the 

2 sensor supporting member 210. The line sensor unit 208 and 

the sensor supporting member 210 are assembled in exactly 
the same way as the line sensor unit 2 and the unit -holding 
member 4 by following the steps illustrated in Figs. 6A to 

15 6C and Figs. 7A and 7B. The sensor supporting table 210 is 

affixed to the body cover 207. The roller 209 is provided 
at the body cover 207 so as to be parallel to the line 
sensor unit 208. The roller 209 consists of a shaft portion 
209a and a surface layer portion 209b affixed to the shaft 

20 portion 209a. The shaft portion 209a is made of iron, or 

stainless steel or the like. The surface layer portion 209b 
is made of rubber or foaming sponge or the like. A coil 
spring 211 is provided at the sensor supporting member 210. 
The coil spring 211 biases the line sensor unit 208 towards 

25 the roller 209, whereby the image reading line portion of 
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the image reading member 208a of the line sensor 208 is in 
contact with entire image reading area of the surface layer 
portion 209b of the roller 209. Two guides 212 and 213, for 
guiding an original (in sheet form) to the line sensor 208 
5 unit, are provided at the body cover 207. Similarly two 

discharge guides 214 and 215, for discharging an original, 
are provided at the body cover 207. The body cover 207 has 
an original inserting opening 207a and an original 
discharging opening 207b. 

10 A description will now be given of the operation of the 

1 seventh embodiment of the present invention. The original P, 

in sheet form, whose image is to be read, is inserted into 
:^ the original inserting opening 207a. After being inserted, 
the original P passes between the guides 212 and 213, and 

15 strikes the portion where the roller 209 and the line sensor 

unit 208 are in contact with each other. When an image 
reading start signal is transmitted to the image scanner 
from the personal computer connected to the image scanner or 
when it is transmitted to the image scanner as a result of 

20 pressing a scan start button (not shown) provided at the 

image scanner body, a stepping motor (not shown) rotates to 
cause rotation of the roller 209 in the direction of the 
arrow of Fig. 11. This causes the original P to move into 
the portion where the roller 209 and the line sensor unit 

25 208 are in contact with each other, and to be conveyed 
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towards the discharge guides 214 and 215. During this time, 
the line sensor unit 208 successively reads the image 
information of the original P. When the image on the 
original P, which has passed through the discharge guides 
214 and 215, is discharged from the discharge opening 207b, 
the driving operation of the scanner is stopped, whereby the 
image reading operation is completed. Upon the shafts 208c 
and 208d as fulcra, the line sensor unit 208 is biased with 
respect to the roller 209 by the action of the biasing 
spring 211. Therefore, even when the original is in the 
form of a thick or thin sheet, the line sensor unit 208 
follows the image on the surface of the original, so that 
defocusing or deterioration of the quality of the image does 
not occur. In addition, since parts, such as a sensor 
holder, are not used, the tolerance of the sensor holder can 
be eliminated, thereby making it possible to increase the 
precision of, and to reduce the size and cost of the image 
reader. 

Although in the seventh embodiment a scanner in which 
an original is moved was used, the scanners in the second to 
sixth embodiments of the present invention may also be used. 

As can be understood from the foregoing description, 
according to the present invention, it is possible to 
provide a small, high-precision, and low cost image sensor 
unit and image reader. 
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The present Invention is not limited to the above- 
described embodiments- It also includes modifications based 
on the same technical ideas as those described above . 



